31P NMR of covalent phosphorylated derivatives of alpha-chymotrypsin.
The structures of various covalent phosphorylated derivatives of alpha-chymotrypsin (alpha-CT) have been studied by 31P NMR spectroscopy. Diisopropylphosphoryl-alpha-chymotrypsin (alpha-DIPCT) shows a single 31P signal at ca. 0.0 ppm (pH 4). At low pH, the 31P NMR spectrum of alpha-DIPCT gradually changed with the appearance of one or two additional peaks. The ratio of the peaks varied with pH, time, and concentration. One of these two new downfield peaks (both at ca. 2.0 ppm) has been previously identified by Markley and co-workers (Markley, 1979; Porubcan et al., 1979) and van der Drift et al. (1985) as an aged monoisopropylphosphoryl-alpha-chymotrypsin (alpha-MIPCT) and is confirmed by our studies. A new additional downfield signal, separate from the alpha-MIPCT signal, is attributed to a dimer of the phosphorylated alpha-DIPCT. Phosphorylation of the enzyme with diphenyl chlorophosphate yields a monophenylphosphoryl-alpha-chymotrypsin (alpha-MPPCT) that also showed a single 31P signal at -2.1 ppm (pH 7). However, the spectrum did not change as a function of pH, incubation time, or concentration. Comparison of the 31P chemical shifts of the native and denatured phosphorylated derivatives of alpha-chymotrypsin suggests changes in the conformation about the P-O ester bonds are at least partially responsible for the various 31P chemical shift differences.